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[) PRODUCTION OF MASTER DISK 

OAbstract: 

!OBLEM TO BE SOLVED: To provide a method for producing a highly 
curate master disk capable of duplicating a metal master disk without 
structing the master disk. 

>LUTION: A process G for laminating the recording surface 1 10 of an 
ginal master disk having an uneven shape formed thereto and a mother 
ster disk 114 through a resin layer 1 12, a process for curing the resin 
er, a resin layer peeling process H for peeling the cured resin layer from 
5 recording surface of the original master disk, an electrode processing 
>cess for applying electrode processing to the mother master disk having 
i uneven shape of the resin layer transferred thereto or peeled 
;refrom, an electroforming process I for forming a metal layer 1 18 to the 
•ther master disk, to which electrode processing is applied, by 
ctroforming and a metal master disk forming process J for forming a 
tal master 1 20 to which the uneven shape of the original master disk is 
nsferred by peeling the metal layer from the recording surface to which 
; uneven shape of the resin layer is transferred are provided. 
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AIMS 



aim 1] The process with which the recording surface of former original recording and mother original recording in 
ich it is the manufacture approach of the original recording by imprinting the shape of toothing formed in the 
ording surface, and the shape of toothing was formed are stuck and united through a resin layer, The process which 
dens said resin layer, and the resin layer exfoliation process of exfoliating said resin layer hardened from the 
ording surface of said former original recording, The electrotreatment process which performs electrotreatment to the 
ther original recording which imprinted the shape of toothing of said resin layer, and exfoliated, By exfoliating said 
tal layer from the recording surface by which the shape of the electrocasting process which forms a metal layer in 
i mother original recording by which electrotreatment was carried out by electrocasting, and toothing of said resin 
er was imprinted The manufacture approach of the original recording characterized by having the metal original 
ording formation process which forms the metal original recording by which the shape of toothing of said former 
ginal recording was imprinted. 

aim 2] The presentation of said original recording is the manufacture approach of the original recording according to 
im 1 which is silicon or a quartz. 

aim 3] The presentation of said metal original recording is the manufacture approach of the original recording 
•ording to claim 1 which it is in ****** among nickel, its alloy, or its compound. 

aim 4] The presentation of said mother original recording is the manufacture approach of the original recording 
wording to claim 1 which is glass or a quartz. 

aim 5] Said mother original recording is the manufacture approach of the original recording according to claim 1 
ich is the quality of the material which has the rigidity which is not destroyed physically with the tensile stress or 
npressive stress of a metal layer formed of said electrocasting. 

aim 6] The manufacture approach of the original recording according to claim 1 which performs the process with 
ich the recording surface of former original recording and mother original recording in which the shape of toothing 
s formed are stuck and united through a resin layer in a vacuum environment. 

aim 7] The acid-resisting layer formation process which is the manufacture approach of the original recording by 
printing the shape of toothing formed in the recording surface, and forms an acid-resisting layer in former original 
ording, The photoresist layer formation process which forms a photoresist in the former original recording in which 
d acid-resisting layer was formed, The exposure process which exposes said photoresist layer to a predetermined 
tern, and the toothing-like formation process which develops the exposed photoresist layer, obtains a resist pattern, 
i acquires the shape of toothing using this resist pattern, The process with which the recording surface of former 
ginal recording and mother original recording in which the shape of toothing was formed are stuck and united 
ough a resin layer, The process which hardens said resin layer, and the resin layer exfoliation process of exfoliating 
d resin layer hardened from the recording surface of said former original recording, The electrotreatment process 
tich performs electrotreatment to the mother original recording which imprinted the shape of toothing of said resin 
er, and exfoliated, By exfoliating said metal layer from the recording surface by which the shape of the electrocasting 
>cess which forms a metal layer in said mother original recording by which electrotreatment was carried out by 
ctrocasting, and toothing of said resin layer was imprinted The manufacture approach of the original recording 
iracterized by having the metal original recording formation process which forms the metal original recording by 
dch the shape of toothing of said former original recording was imprinted. 

[aim 8] The presentation of the former aforementioned original recording is the manufacture approach of the original 
wording according to claim 7 which is silicon, the quartz with which the metal layer was formed, the glass with which 
; silicon layer was formed, or a quartz. 

laim 9] The quality of the material of said mother original recording is the manufacture approach of the original 
p://ww4.ipdl.jpo.go.jp^ 7/6/2004 




THIS PAGE BLANKS 



Page 2 of 2 

ording according to claim 7 which is tb^uality of the material which has the rigid^^hich is not destroyed 
'sically with the tensile stress or com^Pive stress of a metal layer formed of saicl^^trocasting. 

aim 10] Said exposure is the manufacture approach of the original recording accoramg to claim 7 performed by laser 
it. 

aim 1 1] Said acid-resisting layer is the manufacture approach of the original recording according to claim 7 which 
the reflective reduction function which decreases the reflection from said former original recording front face to said 
>osure wavelength. 

aim 12] The manufacture approach of original recording according to claim 7 that said acid-resisting layer is the 
anic material of a high refractive index [ photoresist / said ]. 

aim 13] Said acid-resisting layer is the manufacture approach of the original recording according to claim 7 which is 
multilayer structure of the high refractive-index film and the low refractive-index film from the high refractive-index 
i or said photoresist in said photoresist of a monolayer. 

aim 14] The manufacture approach of the original recording according to claim 7 which performs the process with 
ich the recording surface of former original recording and mother original recording in which the shape of toothing 
3 formed are stuck and united through a resin layer in a vacuum environment. 

aim 15] The process with which the recording surface of former original recording and mother original recording in 
ich it is the manufacture approach of the original recording by imprinting the shape of toothing formed in the 
ording surface, and the shape of toothing was formed are stuck and united through a resin layer, The process which 
dens said resin layer, and the resin layer exfoliation process of exfoliating said resin layer hardened from the 
ording surface of said former original recording, The process with which the recording surface of mother original 
ording and the Sun original recording in which the shape of toothing was formed are stuck and united through a resin 
er, The process which hardens said resin layer, and the resin layer exfoliation process of exfoliating said resin layer 
dened from the recording surface of said mother original recording, The electrotreatment process which performs 
strotreatment to the Sun original recording which imprinted the shape of toothing of said resin layer, and exfoliated, 
exfoliating said metal layer from the recording surface by which the shape of the electrocasting process which forms 
letal layer in said Sun original recording by which electrotreatment was carried out by electrocasting, and toothing of 
i resin layer was imprinted The manufacture approach of the original recording characterized by having the metal 
*inal recording formation process which forms the metal original recording by which the shape of toothing of said 
l original recording was imprinted. 

aim 16] The manufacture approach of the original recording according to claim 15 which performs the process with 
ich said original recording and mother original recording are stuck and united with through a resin layer, and a 
cess and mother original recording, and the Sun original recording are stuck and united through a resin layer in a 
:uum environment. 

aim 17] The quality of the material of said mother original recording and said Sun original recording is the 
nufacture approach of the original recording according to claim \ 5 which is the quality of the material which has the 
idity which is not destroyed physically with the tensile stress or compressive stress of a metal layer formed of said 
ctrocasting. 
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TAILED DESCRIPTION 



stailed Description of the Invention] 



-Id of the Invention] objects for super-high density information record carriers, such as FFR (Far Field Recording) 
resented by OAW (Optically Assisted Winchester) which combined the optical recording technique in which the 
)rmation record carrier and ****** in which read-out or writing is possible are activating this invention optically 
ig laser, and the magnetic-recording technique, or NFR (Near Field Recording), - it is related with the manufacture 
■roach of highly precise original recording. 



ascription of the Prior Art] There are super-high density information record carriers represented by OAW (Optically 
listed Winchester) which combined the optical recording technique which began to be optically studied the 
)rmation carrier in which read-out or writing is possible, and recently using laser, and the magnetic-recording 
mique, such as FFR (Far Field Recording) or NFR (Near Field Recording), among the information record carriers. 
03] The manufacture approach of a general information record carrier is shown below. 

04] A guide rail (groove) and a synchronizing signal for optical pickup and the magnetic head to carry out tracking 
h high precision, La Stampa equipped with concavo-convex patterns, such as PURIPITTO on which the information 
If, such as address information, music, and an image, was recorded, is used. By imprinting that concavo-convex 
tern by approaches, such as an injection-molding method or 2P (Photo Polymer) law using ultraviolet-rays hardening 
in, a substrate is produced and an information record carrier can be produced by preparing an information layer on 
substrate formatted by this concavo-convex pattern. 

05] The example of the manufacture approach (mastering) of conventional La Stampa is explained with reference to 
wing 7 (A-F). On the glass original recording 400 in which the photosensitive ingredient layer 402 was formed, 
responding to ( drawing 7 A and B) and the format to record, light modulation is carried out, it exposes and records 
the laser beam continuously, and the exposure part 404 is formed ( drawing 4 C). The photosensitive ingredient 
osed by the above-mentioned exposure forms the metal layer 41 8 by becoming a concavo-convex pattern by 
'elopment ( drawing 7 D), and plating on the front face ( drawing 7 E), and La Stampa by which the concavo-convex 
tern concerned was imprinted by the surface of metal is produced ( drawing 7 F). 

06] Next, generally, in the case of an injection-molding method, it is using the good ultraviolet-rays hardening resin 
i mold-release characteristic with La Stampa in the case of 2P law usually being able to produce about 100,000 
strates from La Stampa of one sheet, and a replica's being taken using ultraviolet-rays hardening resin, and 1 million 
strates production is also possible for it. 

07] To the appearance explained above, CD, CD-R, MD and DVD, DVD-R, DVD-RAM, In information record 
rier support like OAW which made DVD-RW, optical memory support like HD-DVD, the optical disk technique, 
[ the magnetic-disk technique coalesce The signal quality reproduced [ which was reproduced and record- 
roduced ] in the information layer by which the surface roughness and the configurations of a concavo-convex 
tern, such as a groove of the substrate by which replica production was carried out from La Stampa by approaches, 
h as an injection-molding method or 2P law using ultraviolet-rays hardening resin, and PURIPITTO, are formed on it 
nfluenced greatly. Furthermore, if it explains concretely, the surface roughness and the configurations of a concavo- 
ivex pattern, such as a groove of a substrate and PURIPITTO, will imprint the surface roughness and the 
ifigurations of a concavo-convex pattern, such as a groove of La Stampa, and PURIPITTO, correctly at 90% or more 
ate of an imprint. That is, the surface roughness of La Stampa and toothing-like control are becoming a very 
?ortant technique. 

08] The surface roughness of the groove section or a land and the granularity of the slant face between groove 
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tion-lands affect the S/N ratio of the re^|ut signal acquired from an information r^^-d carrier as high density 
3rd will progress, if an example is sho^^Moreover, also in PURIP1TTO on which^Binformation itself, such as a 
chronizing signal, address information, music, and an image, was recorded, the signalquality acquired from this 
RIPITTO with the configuration of that PURIPITTO itself, the edge configuration of PURIPITTO, the include angle 
i PURIPITTO slant face, etc. serves as an important factor which has big effect. 

09] The mastering process of the general La Stampa manufacture which produces conventional CD, conventional 
D, etc. is shown briefly still more concretely below. 

10] The photoresist which is a photo conductor is applied on with a diameter thickness [ 6mm thickness of 200mm ] 
3s original recording, sensitization record is carried out by the laser beam which synchronized with the information 
lal at this resist, using a guide rail, PURIPITTO, etc. of a predetermined configuration as a latent image, and a 
icavo-convex pattern is produced by developing this. Nickel-Lynn radio community plating and a nickel spatter 
form surface electrode processing on the front face, electroplating of nickel is performed on it, from glass original 
ording, it is exfoliated and diameter[ of inside and outside ]-processed, rear-face polish of La Stampa is carried out, 
[ desired La Stampa is produced. However, by this approach, the surface roughness of a resist front face and a resist 
ling side is imprinted by the La Stampa front face, a substrate imprints with injection molding etc. further, and 
;ravation of the signal quality acquired from the information record carrier produced by preparing an information 
sr in that substrate occurs. The problem that especially a noise becomes high will occur. 

11] Then, the approach which used quartz original recording and silicon original recording instead of the glass 

jinal recording of the conventional mastering mentioned above began to be developed towards the super-high density 

>rmation record carrier more than 10GB [/square ] inch developed from now on. 

12] The oxide which can be etched into JP,59-224320,A and JP,61-68746,A on a semi-conductor wafer is covered in 
thickness corresponding to several [ of the wavelength of the read laser beam of an optical storage disk unit / 1/], and 
technique controlled as the depth of the servo track which shows this oxide coat thickness to optical read / write 
d is indicated. However, this approach is an approach which does not etch the semi-conductor wafer itself, in order 
t an oxide coat may remain to a master, the surface roughness of the oxide coat itself and the surface roughness of the 
de skin etching cross-section section influence, and, as for the optical storage disk produced from this master mold, 
I deteriorates. 

13] Moreover, in order to use a quartz and silicon for the mold for plastic molding directly at JP,5-220751,A, as 
npared with the approach using conventional nickel La Stampa, it was weak in ingredient and the technical problem 
5 in durability as mold for shaping. 

14] Then, the shape of toothing is copied to metal original recording from silicon original recording, and the 
tinique which produces a replica substrate by metal original recording is devised. For example, the technique of 
nufacturing La Stampa is indicated by making a metal thin film and an oxide film form on the silicon wafer shape[ of 
thing ]-formed in JP,4-259936,A, JP,4-259938,A, and JP,5-12722,A, and forming a metal by electrocasting further, 
wever, when reproducing metal original recording from silicon original recording on these conventional techniques, 
re was a problem that the metal thin film and oxide film which were formed in the recording surface of silicon will 
arate, or silicon original recording will break with the stress of a electrocasting layer. 

•15] Furthermore, when a photoresist was exposed by the laser beam using the silicon original recording by which the 
it was carried out, the problem that silicon original recording, the laser beam return light from the interface of a 
)toresist, and the original laser beam interfered, and the concavo-convex fault of an etching slant surface part 
>urred in the resist etching cross section by which the development was carried out occurred. This is similarly 
lerated, when forming a metal for the purpose, such as a mask thin film, on quartz original recording or glass original 
ording. 

il 6] This phenomenon is explained concretely. 

»17] For example, if 600-nanometer NEGAREJISUTO is applied and laser beam wavelength is exposed and 
/eloped to silicon original recording using 350 nanometers of Kr laser, the intensity distribution of a standing wave, 
, laser, will occur in 350 / pitch of 2= 175 nanometers. That is, the knot whose laser power is zero in the location of 
5 nanometers, 350 nanometers, and 525 nanometers was made from the silicon original recording front face, and laser 
*er became max and the intensity distribution showed that the problem that the concavo-convex fault of three etching 
nt surface parts occurs occurred in the photoresist cross section developed after laser exposure in the location of 88 
lometers, 263 nanometers, and 438 nanometers. 

H8] Next, a concavo-convex problem is mentioned as an example and a rewriting mold mini disc is explained. 
119] In the conventional mastering, the coat of the photoresist of POJITAIPU is carried out to glass original 
ording, and an erasable mini disc format signal is modulated using Ar or Kr laser beam. FM modulation of the hour 
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y is carried out, and this mini disc fomjk recorded on a groove as a WOBBLE (modeling) signal of AD1P 
)ress In Pregroove). It is the mini disc Vh formed the magneto-optic-recording ffl^ the substrate produced 
n this La Stampa. In the case of this method, it is the method which records music information and is reproduced by 
upper and lower sides of magnetization in a magneto-optic-recording layer, making absolute time of the groove 
ion reference, and distinction is needed with the land between grooves. Since absolute time is recorded on the 
Dve in the case of this method, record playback cannot be carried out on the land between grooves. It is because a 
arate absolute time signal will be acquired from the groove signal of both the sides of a land. Although the groove 
:ion serves as concave as a substrate in the mini disc system, since an optical pickup writes through a substrate, the 
ove section is a convex if it sees from a pickup side. 

20] As mentioned above, the part (this is usually called a groove) exposed by laser in mastering which used 
IIREJISUTO serves as a crevice by photoresist coat glass original recording with heights and the polycarbonate 
strate which carried out injection molding at a crevice and nickel La Stampa (the nickel-plating plate which carried 
the direct replica from glass original recording is also called a metal master). If mastering of the mini disc system is 
ied out using NEGAREJISUTO, since the tracking of the minidisc player will be carried out to this land instead of a 
ove since the groove which the groove section became a convex and saw the substrate finally produced from the 
ical pickup is concave and absolute time is not recorded on a land, a system stops or hangs up. 
21] 

3blem(s) to be Solved by the Invention] It is offering the manufacture process which can reproduce metal original 
Drding, without destroying original recording by having made this invention in view of the above-mentioned trouble, 
the first technical problem's imprinting the shape of toothing of original recording in view of the above-mentioned 
lble using a process without a possibility that plating may separate from original recording or stress may act on 
nnal recording, and manufacturing metal original recording. 

22] Furthermore, the second technical problem of this invention is offering the manufacturing technology which it is 
anufacturing technology ] mastering in silicon original recording, metal thin film coat quartz original recording, or 
tal original recording, and decreases the concavo-convex fault of the etching slant surface part of the etching cross 
tion of a photosensitive ingredient in view of the above-mentioned trouble. 

23] Moreover the third technical problem of this invention is offering the imprint technique doubled with the 
gularity to which it was not concerned with NEGAREJISUTO/POJIREJISUTO, but the concavo-convex sense's was 
by each specification, such as ISO optical disk specification and OAW specification, in view of the above-mentioned 
able according to the irregularity by the conventional mastering process. 
24] 

eans for Solving the Problem] The process with which the recording surface of former original recording and mother 
nnal recording in which it is the manufacture approach of the original recording by the first technical problem of this 
ention imprinting the shape of toothing formed in the recording surface, and the shape of toothing was formed are 
zk and united through a resin layer, The process which hardens said resin layer, and the resin layer exfoliation 
cess of exfoliating said resin layer hardened from the recording surface of said former original recording, The 
strotreatment process which performs electrotreatment to the mother original recording which imprinted the shape of 
thing of said resin layer, and exfoliated, By exfoliating said metal layer from the recording surface by which the 
pe of the electrocasting process which forms a metal layer in said mother original recording by which 
ctrotreatment was carried out by electrocasting, and toothing of said resin layer was imprinted It is solved by the 
nufacture approach of the original recording characterized by having the metal original recording formation process 
ich forms the metal original recording by which the shape of toothing of said former original recording was 

»25] Moreover, the acid-resisting layer formation process which is the manufacture approach of the original recording 
the second technical problem of this invention imprinting the shape of toothing formed in the recording surface, and 
tns an acid-resisting layer in former original recording, The photoresist layer formation process which forms a 
jtoresist in the former original recording in which said acid-resisting layer was formed, The exposure process which 
loses said photoresist layer to a predetermined pattern, and the toothing-like formation process which develops the 
losed photoresist layer, The process with which the recording surface of former original recording and mother 
ginal recording in which the shape of toothing was formed are stuck and united through a resin layer, The process 
ich hardens said resin layer, and the resin layer exfoliation process of exfoliating said resin layer hardened from the 
ording surface of said former original recording, The electrotreatment process which performs electrotreatment to the 
•ther original recording which imprinted the shape of toothing of said resin layer, and exfoliated, By exfoliating said 
tal layer from the recording surface by which the shape of the electrocasting process which forms a metal layer in 
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I mother original recording by which ek^rotreatment was carried out by electrocasti^ and toothing of said resin 
sr was imprinted It is solved by the ma^P^ture approach of the original recording ^^cterized by having the metal 
jinal recording formation process which forms the metal original recording by whichthe shape of toothing of said 
ner original recording was imprinted. 

26] The process with which the recording surface of former original recording and mother original recording in 
ich it is the manufacture approach of the original recording by the third technical problem of this invention 
)rinting the shape of toothing formed in the recording surface, and the shape of toothing was formed are stuck and 
ted through a resin layer, The process which hardens said resin layer, and the resin layer exfoliation process of 
oliating said resin layer hardened from the recording surface of said former original recording, The process with 
ich the recording surface of mother original recording and the Sun original recording in which the shape of toothing 
5 formed are stuck and united through a resin layer, The process which hardens said resin layer, and the resin layer 
oliation process of exfoliating said resin layer hardened from the recording surface of said mother original recording, 
; electrotreatment process which performs electrotreatment to the Sun original recording which imprinted the shape 
oothing of said resin layer, and exfoliated, By exfoliating said metal layer from the recording surface by which the 
pe of the electrocasting process which forms a metal layer in said Sun original recording by which electrotreatment 
5 carried out by electrocasting, and toothing of said resin layer was imprinted It is solved by the manufacture 
roach of the original recording characterized by having the metal original recording formation process which forms 
metal original recording by which the shape of toothing of said Sun original recording was imprinted. 
27] 

nbodiment of the Invention] The gestalt of suitable operation of this invention is explained below, referring to a 
wing. 

28] First, the first operation gestalt is explained. With this operation gestalt, La Stampa is produced according to the 
cess shown in drawing J. (A-E) and drawing_2 (F-J). 

29] The photoresist layer 102 ( drawing 1 B) of NEGATAIPU is applied to the 8 inches silicon original recording 
) ( drawing 1 A) which performed adhesion strengthening processing of HMDS etc. by the thickness of 600 
lometers, and it prebakes at 80 degrees C. Next, the laser beam was condensed with the lens with cutting equipment 
lipped with Kr ion laser, and sensitization record was carried out by the laser beam which synchronized with the 
Donation signal at the resist, having used a guide rail, PURIPITTO, etc. of a predetermined configuration as the latent 
ige (exposure part 104) ( drawing J. C). Here, the rectangle slot for groove record is produced. The concavo-convex 
tern 106 is produced by developing this ( drawing 1 D). When the resist of NEGATAIPU was used, the exposure part 
i- exposed by the laser beam remained on the occasion of development, and the part which is not exposed was 
loved. Next, postbake is carried out at 130 degrees C. The photoresist remains to heights. The front face of the 
con original recording 100 is exposed to a crevice. 

30] This residual photoresist is used as a mask, for example, reactive ion etching is applied using the gas of CF4. 
ng the thing of an parallel monotonous mold as equipment of ion etching, as etching conditions, by the frequency of 
56MHz, power 100W, 2Pa of gas pressure, and quantity-of-gas-flow 80sccm, it processed by dry etching (108) for 
minutes, and carried out ( drawing 1 E-108). Next, since the photoresist remained as a mask to heights, 02 gas was 
oduced,' ashing for 400 W or 3 minutes was applied, and the residual photoresist was removed completely. The 
action ratio of the photoresist of used NEGATAIPU is about 0.4, and has formed the slot with a depth of 1 50 
tometers in the silicon original recording front face. By TEM observation, the include angle of the slant face of a slot 
15 degrees, and has formed the rectangular groove 110 mostly ( drawing 2 F). 

31] The silicon which equipped the silicon original recording front face produced by the above-mentioned process 
h concavo-convex patterns, such as a guide rail (groove) and PURIPITTO, is called a silicon master ( drawing_2 F) 
e. 

32] Next, the original recording duplicate method which reproduces nickel La Stampa usually used from this silicon 
ster is explained. 

33] By this method, the new original recording duplicate equipment which is used by the glass original recording in 
ich a silicon master, nickel La Stampa, or irregularity was formed, and the conventional mastering and to which 
aviolet curing of the glass original recording with a diameter [ of 200mm ] and a thickness of 6mm is stuck, united 
I carried out, for example using ultraviolet-rays hardening resin is used. Furthermore, since the part will serve as a 
ect if air bubbles mix in case a silicon master and glass original recording are stuck and united with ultraviolet-rays 
dening resin, this equipment has the function which can be exhausted to a vacuum. 

•34] Now, an above-mentioned silicon master is fixed to the electrode holder of original recording duplicate 
lipment, and ultraviolet-rays hardening resin 1 12 is dropped on a silicon master. Next, after holding several minutes 
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he vacuum which is about lPa which aJBbble does not generate from ultraviolet-rajjhardening resin, and it drops 
glass original recording 1 14 which peiWned adhesion strengthening processing a^^e ultraviolet-rays hardening 
in 1 12 between a silicon master and glass original recording enabled it to extend all over a silicon master, ultraviolet- 
s hardening resin is opened to homogeneity between a silicon master and glass original recording by making nitrogen 
into a sink and atmospheric pressure ( drawing 2 G). Furthermore, with a high pressure mercury vapor lamp, 
aviolet rays are irradiated from a glass original recording side. The thickness of the obtained ultraviolet-rays 
dening resin layer is about 20 micrometers. 

35] Next, the glass original recording 1 14 and a silicon master are exfoliated. All the ultraviolet-rays hardening resin 
ers (1 12) that the adhesion force of ultraviolet-rays hardening resin 1 12 of the glass original recording 114 which 
ried out adhesion strengthening processing was stronger than the silicon master, and were hardened were imprinted 
he glass original recording side ( drawing 2 G). What is necessary is just to irradiate ultraviolet rays again, if the 
aviolet-rays hardening resin layer imprinted at the glass original recording side is in the condition of not hardening, 
as, the produced glass original recording which equipped the front face with concavo-convex patterns, such as a 
de rail (groove) and PURIPITTO, will be called the glass mother 116 here. A mother is because the irregularity 
ich the irregularity of a master reversed is formed. 

36] After this, the general conventional mastering process is applied. The glass mother's 116 produced size and a 
[figuration can apply a mastering line unnecessary [ modification of a fixture etc. ], and general by supposing that it 
he same as that of the glass original recording of general mastering. 

■37] Nickel-Lynn radio community plating and a nickel spatter perform about 0.1 micrometers of surface electrode 
cessings on the front face of the glass mother's 1 16 resin layer, this is made into an electrode, electroplating of about 
>-micrometer nickel is performed, and the metal layer 1 18 is obtained ( drawing 2 I). Then, from glass original 
ording, it is exfoliated and diameter[ of inside and outside ]-processed, rear-face polish of the metal layer 1 18 is 
ried out, and desired La Stampa 120 is obtained ( drawing 2 J). This nickel La Stampa is called Sun La Stampa. 
'38] Then, a replica is carried out to a resin substrate by injection molding or 2P law, record film, and the dielectric 
i film and reflective film according to optical disk application are formed, and an optical disk is completed. 
>39] In addition, what is necessary is just to exfoliate mechanically, when the residue of a minute amount arises 
ording to the approach of exfoliation, conditions, etc. although most residues of ultraviolet-rays hardening resin 
inot be found around the silicon master which exfoliated from the glass mother 1 16 and all transfer to a glass mother 
stly. 

40] According to this method, the glass mother of many sheets can produce from the silicon master of one sheet, and 
i La Stampa of the same number can be produced with a glass mother. 

41] According to the experiment of writers, there is a track record which produced on the property duplicate Sun La 
mpa of 100 or more sheets which is satisfactory at all. About a duplicate number-of-sheets limitation, it is possible 
il the damage on breaking a silicon master at the time of a silicon master and glass mother exfoliation, or damaging 
. arises. In the case of old mastering (for example, mastering of DVD-RAM4.7GB), if it requires only for the laser 
>osure time per sheet for 6 hours and there is a property top problem by it, in order to recarry out mastering the whole 
:et, the turnover of a laser cutting facility was getting very worse, but Once the silicon master was producible 
:ording to this method, it was able to become producible [ Sun La Stampa of hundreds of sheets ], and the La Stampa 
nufacture cost was also able to be lowered by leaps and bounds or less with 1/10. 

142] Next, it explains after contrasting with the first above-mentioned operation gestalt about new mastering using the 
•duction process of La Stampa by the second operation gestalt of this invention, i.e., a silicon wafer. 
(43 ] In the process of the first operation gestalt, in case it exposes by the laser beam using the silicon original 
ording to which the coat of the photoresist was carried out to the reflection factor from a general glass original 
ording front face being 5% or less since the reflection factor of the silicon of silicon original recording was 33.4%, 
con original recording, the laser beam return light from the interface of a photoresist, and the original laser beam 
srfere, and a possibility that the concavo-convex fault of an etching slant surface part may occur is in the resist 
hing cross section by which the development was carried out. This has a possibility of generating similarly, also 
en forming a metal as a mask thin film on quartz original recording or glass original recording. 
>44] then, writers can examine this technical problem wholeheartedly, and this invention persons can prevent 
srference' with the return light from a silicon interface by forming a reflection factor reduction layer on Si wafer, 
fore carrying out the coat of the photoresist, and can produce La Stampa with high degree of accuracy more — a thing 
ider is carried out. 

)45] First, simulation of the reflective film configuration on a silicon wafer was doubled and earned out to Kr laser- 
im wavelength of 350 nanometers. 
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46] the place which investigated the gvftti resist and the refractive index of silicoj^jiginal recording using the 
psomter - resist n= 1 -64 k= 0 Si n= 3/^P= 2.79 it was . 

47] In order to conduct an experiment easy, Si02 was chosen as Ta 205 and a low refractive-index ingredient as a 
h refractive-index ingredient. It is the high refractive-index film about each refractive index. H Ta 205 n= 2.25 k=0 
' refractive-index film L Si02 n= 1 .48 When, and a refractive index and d make it as thickness, n makes lambda laser 
v^elength in design wavelength lambda=350 nm (nano meter) and it is the three-tiered structure of 1 high refractive- 
ex film / low refractive-index film / high refractive-index film, it is 1 from Si substrate side. H nd = 0.2071ambda 
= ] thickness d=32.16 nm2 L nd = 0.2731ambda d=64.48 nm3H nd = 0.1511ambda as d=23.52 nm - a reflection 
tor 0.03% up to - it is lowered. 

48] In addition, about a wavelength property, it is 340nm. With 1.3% and 360nm 0.8% It becomes. 
49] 2) A two-layer case is 1 from Si substrate side. H nd = 0.1971ambda Thickness d=30.64 nm2 L nd = 
SOlambda A reflection factor is 6.7% when d=59.12 nm. It becomes. 

50] 3) The case of a monolayer is 1. H nd = 0.1971ambda Thickness A reflection factor is 12.3% when d=30.64 nm. 
ecomes. 

51] Furthermore, in the case of a monolayer, a membranous refractive index If high [ about n = 3.1 ], 1% or less of 
ection factors will become possible. Therefore, it becomes effective to use n= 2.6 with the ingredient 2 with a 
:active index high as much as possible, for example, TiO. 

52] Next, in consideration of the ease of etching, it experimented in the case which uses the reflective film as a 
nolayer in accordance with the process shown in drawing 3 (A-G) and drawing.4 (H-l - L). 

53] Specifically, Ta 205 was formed in the 8 inches silicon original recording 200 ( drawingj_ A) by 30-nanometer 
;uum evaporationo as an acid-resisting layer 201 ( drawing 3 B). Moreover adhesion strengthening processing of 
IDS etc. was performed, 700 nanometers of photoresists 202 of NEGATAIPU were applied, and it prebaked at 80 
Fees C ( drawing.! C). Next, the laser beam was condensed with the lens with cutting equipment equipped with Kr 
laser, and sensitization record was carried out by the laser beam which synchronized with the information signal at 
resist, having used a guide rail, PURIPITTO, etc. of a predetermined configuration as the latent image (exposure 
t 304) ( drawing_3 D). Here, the rectangle slot for groove record was produced. The concavo-convex pattern 206 was 
ained by developing this. Next, postbake of the concavo-convex pattern was carried out at 130 degrees C. The 
>toresist remained to heights. The front face of the 205 quart film of Ta is exposed to a crevice ( drawing 3 E). This 
idual photoresist was used as the mask, and it was power 100W, IPa of gas pressure, gas CF 4, and flow rate 50sccm, 
en dry etching (207) was applied, Ta 205 was etched finely 30 nanometers in 72 seconds, and the silicon front face 
>osed conditions ( drawing 3 F). The selection ratio with a resist was 0.47. 

■54] Next, dry etching (208) was applied using the gas of same CF4. It etched for 10 minutes by power 100W, 2Pa of 
. pressure, and quantity-of-gas-flow 80sccm ( drawing.! G). 

•55] The concavo-convex fault of a place and a photoresist etching slant surface part which carried out TEM 
lervation of a part of this sample had disappeared mostly. 

•56] Next, since the photoresist remained as a mask to heights, 02 gas was introduced, ashing (210) for 400 W or 3 
lutes was' applied, and the residual photoresist was removed completely ( drawing 4 H-l). Furthermore, 20Ta5 film 
ich remained was removed by fluoric acid, and the groove 211 was obtained ( drawing 4 H-2). 

•57] In this way, the 150-nanometer rectangle slot (211) was obtained on the silicon original recording front face. The 
lude angle of the slant face of a slot has formed the silicon master whose slant surface part were 85 degrees, and there 
ilso no concavo-convex fault of a silicon etching slant surface part, and had a straight groove by TEM observation 
rawing 4 H-2). 

i58] Moreover, it is not limited to the above-mentioned dielectric layer as a reflection factor reduction layer. There is 
o the approach of carrying out the coat of the resin layer of a high refractive index. Most of the place which writers 
the coat of the ARC (Anti Reflection Coat) agent to silicon original recording by 2000 A thickness instead of Ta 
5, and conducted the same experiment as the above, and the concavo-convex fault of a photoresist was not seen. 
159] The production process of La Stampa after using the above-mentioned silicon master is the same as that of 
wing 2 G-J explained with the first operation gestalt ( drawing 4 I-L). 

i60] Next, the third operation gestalt of this invention is explained with reference to drawing 5 (A-G) and drawing.6 
•L). 

161] this invention persons developed the original recording duplicate equipment which can change the irregularity 
iceming this operation gestalt free. 

>62] Here, suppose that the part altogether exposed by laser is called a groove. 

)63] By the method which carries out record playback through a substrate like CD disk, if irregularity is seen from the 
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ical pickup of a player etc., in order t<*fc^rse with the irregularity as a physical co^|uration, irregularity was 
icated as a physical configuration of a^R here. 

64] All the following irregularity shows the groove section exposed by laser. 

65] ** a POJIREJISUTO coat glass master - since concave -> nickel master La Stampa serves as a convex, convex - 
ljection molding or 2P shaping substrate cannot use [ a concave ** NEGAREJISUTO coat glass master / a convex -> 
kel mother stamper ] concave -> injection molding or 2P shaping substrate with the conventional optical disc system. 

66] ** a NEGAREJISUTO coat glass master - a convex -> nickel mother stamper - concave ->2P original 
ording duplicate glass - convex -> - in a concave -> nickel SANSU tamper, convex -> injection molding or 2P 
ping substrate serves as [ 2P original recording duplicate glass performed again ] concave. As another approach, as 
** NEGAREJISUTO coat glass master, it becomes difficult for the include angle of a groove or the slant face of 
RIPITTO to take it for becoming steep, and it to take the duplicate of nickel La Stampa direct from nickel La 
mpa, although, as for a concave -> nickel SANSU tamper, a convex -> nickel mother stamper also has the approach 
ivex'-> injection molding or 2P shaping substrate produces a nickel SANSU tamper from a nickel mother stamper, 
hout going via concave 2P original recording duplicate glass (direct duplicate). Therefore, it is necessary to decide 
ether to take the method of a direct duplicate or 2P original recording duplicate according to the format to produce. 
67] Next A silicon wafer, quartz glass, etc. In a convex -> nickel SANSU tamper, about used super-high density 
stering, concave ->2P glass original recording convex ->2P glass original recording concave -> nickel La Stampa 
ivex -> injection molding or 2P shaping substrate Concave [ ** POJIREJISUTO coat silicon master ] [ a concave - 
5 glass original recording mother ] In ** POJIREJISUTO coat silicon master, a concave ->2P glass original recording 
ther concave -> nickel La Stampa for a convex -> nickel SANSU tamper Or convex -> injection molding or 2P ** In 
Dncave -> nickel SANSU tamper, convex -> injection molding or 2P shaping substrate serves as [ a form substrate / a 
icave ** NEGAREJISUTO coat silicon master / a convex ->2P glass original recording mother ] concave. 
68] The concavo-convex translation process of this operation gestalt is indicated by drawing 5 and drawing. 6 . 
•69] Although the case which used NEGAREJISUTO is described, the process of drawing 5 and drawing 6 only 
mges irregularity as it is POJIREJISUTO. Since A in the process of drawjng.5 and drawing^ to H is completely the 
ie as that of the process A of drawing 1 and drawing 2 to H, it omits explanation here. 

>70] Next, it processes on the glass mothers 316 produced front face with a fluorine compound, and surface energy is 
uced on it. It heat-treated for 10 minutes at 100 more degrees C which specifically carried out rotation spreading of 

solution of F(CF2)8-(CH2)2-Si (OCH3)3, or was evaporated, and covered the glass mother front face with this 
lecule. It checked that surface energy fell and the exfoliation force from a photopolymer hardened material dropped 
several [ 1/] by this surface treatment compared with the unsettled time. Even when the fluorine system coating agent 
I siloxane system processing agent which are marketed in addition to said compound were used, there was same 
^ctiveness. It is GARASUSAN 324 which applied the photopolymer 322 to the glass mother who performed such 
bliation processing ( drawing_6 I), and carried out lamination, ultraviolet-rays exposure, hardening, and exfoliation 

glass original recording in the vacuum ( dra win g 6 J). By the effectiveness of the above-mentioned exfoliation 
»cessing, a photopolymer 322 is imprinted correctly at a GARASUSAN 324 side. 

i71] The groove of GARASUSAN 324 serves as concave to the glass mother's 316 groove being a convex. 

►72] Furthermore, about this GARASUSAN 324, electrotreatment and electrocasting are performed, the metal layer 

I is formed, and La Stampa ( drawing 6 K) 320 ( drawing 6 L) is obtained. 

>73] 

feet of the Invention] As more than explained in full detail, according to the direction for use of this invention, it 
:omes possible to reproduce high precision original recording easily, without destroying original recording, such as 
con and a quartz. 

)74] Moreover, by high precision mastering in the high silicon original recording, metal thin film coat quartz original 
ording, or metal original recording of a surface reflection factor, interference with return light is decreased and it 
iomes possible to offer quality high precision original recording. 

)75] Furthermore, it becomes possible to offer the imprint technique in which the concavo-convex sense is 
lvertible at any cost. 
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y-iwMotmmfr zmt Lrcmz®mm*mM? 
mmmmxmt. mzmmm<vwaBVit>m^ mm* 
nrzvymmcmm&mzM-tmmmmxmt, mm 
mximz tircv-ymmcwmic <t k> ^.mm^Bm- 
mxmt, mmmmcDwaBVLitffa^ztLtcmimfr 

mt, *mttct*®mttz>m&v>mmj5mcSi'o 

[0 0 2 7] 

mummmoBmi tAT\c^wv>&m%. j &m<r)Bm 

[0028] $-r, m-cDmmBmic^Tmwrzx, 
^mmBmrHi. m\ (a~e> msmi cf~j) \c 

[0029] HMDsw<Dmm i m{mm*MLrc8'{^ 

i-<Di/VziyWM \ 0 0 (01 A) »C^^^^y<7D7^- 
hUv'XK/Il 0 2 (m l B) £6 0 0-f/*- 



(5) ffl 2 0 0 0 - 2 8 0 2 5 5 

* V U— tf ii v -r > *H£B J; t> U vXT* U 

1 0 4) ^LT^iaiSbfc (HI C) o CCX'te^;!/ 

i^w^-yi o 6AHts^ns chid) o * 

[0 0 3 0] C«7*hl/^hm^^U 0(1 

«rffll\ x^fv^*ftkLT, W*tf, /Sigtfcl 3. 
56MHz, /W- 1 0 0W N ;#Xj£2 P a, #Xg?tffi 
8 0 s c c mt 5 1 0#F9-f lyfyy (10 8) lc<fc 
DJZLHLfcLfc (HIE* 108) o ^C'CifflHctevX 

#AU 4 0 0W. 3»07yS/V^*fr»Hi7*h 

Etc i 5 o^y^-h;i/co^<^p^r^T^rco rS^. 

<D?J\r-7l 1 QW&J$,T*%fc (0 2 F) o 
[0 0 3 1 ] ±fB^yn-feXtc < fc0^^tlfc, *>yrJ 
yiSSBlc, (^;I/~^) *f>7y tfy hfc£<£> 

WO'** — >*rfl»*.;fc ^'Jny^Lc T*fc* 1/ y n 
JO .(H.2..F) £W£o 

[0 0 3 2]»C, COS/U3WX>-*6»IH!6ffl 

[0 0 3 3] C^7?5STHi. '>U3WX^ — y*r 

[0 0 3 4] ja^i/'Ja^Jt-tltttll 
ttHo*;l/^-fcH«U IIWMHKfbttBi l 2*5/y 

«»ffc&a«:ttLfc^f7XlHfil 1 4*»T5*. ^>U 
3yvx*-fc*9XJH«M^«S^|««ft«IBl 1 2^ 

so s/y nv^x^-^^xjUffiKT^-^/s (02 
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[0 0 3 5] ^iC^XIil 1 4 fcS/'J n WX£- 

vx^-ck^ *»3SfttoSILft?5f9XlH«l 1 4£>7? 
«ftLrc*^««fbWflg« (112) tt^T«T 

*«*fc*9^««Src:2:T»tt^xvif- 1 1 6£p? 
[0 0 3 6] -M^vx^'Jy^Vn 

TZ££T\ »**OK3Et^»tf— «WftTX*y V 
[0 0 3 7] tf^XVlf— 1 1 6««BJi4>*ffifc:— ? 

*vi/-y y^-y -5r;i/x/^y ^Sffi 

saAa^ 0. 1 iimff\t\ <m*sffi^u*5 2 8 5 

(02 1) 0 m^x, ^xntfr&ftiii 1 s^pj 

5 (1^2 j) o c^x^^x^v^^vx*:/^ 

[0038] *fa^ogxtt2 psftjf-eaNHa 

[0039] fSK #^xv+f-i 1 63tn6««anfcS/ 
y3V^x*-H3a*c*4SK^|»B!f|^aBO»e»tt«i: 

[0040] *^nstcictntfi facoi/v 3 wx*— * 

U^Xh n=1. 64 

S i n=3. 73 

[0 0 4 7] st»*«glc , rafc«), XAtf*tm£ L 
Tv Ta»OBfcffiJB«f**r«tbTS i 02*SAJ£ o 

5WB#r*«t H TazOs n=2. 25 k=0 
fg/Stff^fli L S i Oz n=1. 48 k=0 
t?%£, i2ftfeSA=350 nm kife^ 

1) SS#f^JK/ffiM/f^)K/iBiB«T^fli0 3S#lig^ 



( 




(6) 2000-280255 
* [0 0 4 l] »#6o*Hfcj:*i:Wtt±^<BI«ft^ 

X v If- iJgtn$ lc is y n w x £ -*»J o T U £ -5 *\ 
^X^'JV^l^, PJ^fDVD-RAM4. 7G 

Mffc?>6i$wBU »tt±iai«*«**iitw»vx*y 

J61T fc JIW.«fc Tfcf* c T* * fc. 
[0 0 4 2] *»BSO»-oSI»JBllWcj:SX* 
Vy^ftaa^n-trx, nv^x/N— £rffl^/c#r 

[0 0 4 3] ^SSm^yn-trXTHi, — Jft«* 
#9 XJKtt^fr 5 %&CFT*$>Z<DlC}t 

20 U ->y aylllOS/'J nvcr)SW^«3 3. 4%T*£ 
Sfcafr, 7*hUS^Xh*«3-h*tifcS/y3>IR«* 
fflt^TU-lftr— ^-MDtt-rsiKk:, s/'j3VBfit7 

[0 0 4 4] *CT\ *«W#6tt, C<0»B**#S 
50 ttfBfttftftfU 7*M/^h43-ht5Wk:S i* 
x/N-±fc^4sffi««*J&S"r £ C £ T\ 

[0 0 4 5] S-T, S/y3V«Jrx/\-±Og«ilKll«* 
3 5 0^y^-h;!/CDK r Ix— tf- If- AifcglC'&fr 

[0 0 4 6] xij^y^^-gffl^ — iKW&us; 
X h y n V!H«<0/HSf*i:*lll^fc t C 5, 

k=2. 79 

tit. s iS«®Jfr£ 

1 H nd = 0.207 A KJ¥ d=32. 1 6 nm 

2 L nd = 0. 273 A d=64. 48 nm 

3 H nd = 0. 151 A d=23. 52 nm 
fcLTK»**0. 0 3% STTfcf&ftSo 

[0 0 4 8] SS^tttCOV^Tti, 340nm7? 1.3%, 
360nmT 0.8% &c&£ 0 
[0 0 4 9] 2) 2S^0^-Xti. S i 
50 1 H nd = 0. 197 A J$i¥ d=30. 64 nm 
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2 L nd = 0.250 A d=59. 12 nm 

[0 0 5 0] 3) #Jico^-xte, 
1 H nd = 0. 197 A MJ¥ d=30. 64 nm 

t?z>tmim± 1 2. 3% £&3 0 

[0 0 5 1 ] ®C, iWO|«R(Offirf*tf n = 3. ia 
ac*»ti«ffi«*l %KT«^j:§o for, T*£ 

&rctrmtffmv>m^ttn. M^fTiOar n = 2. 6 

[0 0 5 2] x^fy^g'S^JiLT, 0 70 

3 (A~G) RUM* (H-l-L) ic^-rya^Tsic 

r» o T5*fJW*JMI £ -T S^r-XT^tf o /Co 
[0 0 5 3] m*ma±, 8^zy^coiyV^>JWsM2 0 
0 (03A) tcSI#Mi20 l^LTTazO5^30 
^y^-h^tttC.fcD^bfc (i3B) 0 ^<9± 

t h h 2 0 2^:7 0 0 ^- h;^U 8 0 

VTr^U^-^Lfc (0 3 0 o Kr^VU- 

BtRvrnftm^yv ¥v hw*mm (.m^mns 0 4) 

tLTmmmLTc Cm3 D) 0 CCTH±y;l/-:7fE^ 
i0i/^->2 0 6^fco ^tClHlft^*-^ 1 30°C 

§ (03 E) o CCO^S^^- h U^X hm^iU 
^W^7-10 0W, #Xj±l P a, tfXC F4. gfc 
I50sccmt\ K7^xyfy^ (2 0 7) W 
ret £57 2$J>VT a2Os^30^y^~h;l/^^ni/^ JO 
lcx^^v^^n N i/Unv^a^naiL/c (0 3 
F) o U^Xh^^JMtRirfctiO. 4 7T'S^fCo 

[0 0 5 4] JfcteraiJC F4^^X^ffll\ F7^X7 
(2 0 8) £rftHtfc 0 /^"7- 10 0W, #Xj±2 
P a, #XSKS8 Osccmt'l O^Hlyfyyifc 

(030 c 

[0 0 5 5] ClcotfV^l/*— SPTEMRjKL^cflffx 7 

* h u^x hx.y*z/?m*&(owammi*mgffi9zL 

[0 0 5 6]*:, Q»lCl4^*tLT7* h Uv>X 40 

h^9SLT^a», 02#x*»al, 4oow, 3 

^CQT^yS/V^ (2 1 0) *Wa§7tH/yxh* 
3fc£te|»*Lfc (B4H-1) o JEfcx HfLftTai 
05K%7yBET^SL^I/-72 1 l*?#fc (04 H 
-2) o 

[0 0 5 7] l^U, '>V3yHSKcl 50t/ 
*-h)WEBm (2 11) Srt#fc 0 
T EMWLmcii*) 8 SffiT&tK 
ffi3BOIHI£!iWf/it*< ttaatftf* hU- 



( 




WBfl 2000-280255 

[0 0 5 8] £7c, LT. ±E$)8i«tt 

tfe&o $#5tiT azOs^HtHc, ARC (Anti Ref 
lection Coat) M*2 0 OO^yW hn— AeoflMi^T 

[0 0 5 9] ±^->V3 WX^-^ffll/^fcJXf^OX 

2c-j t Hare* a (04 1 o 

[0060] mc, #&w<Dm=(DpzMBmic~o^T, 

m5 (A~C) M06 (H~L) Sr^LTWro-r 

So 

[0 0 6 1 ] *aW#6li2t^A(IJB«fc^a[HQ*S 
[0 0 6 2] CCTHi^rU-+f-T*S^L/'cgP{4^^ 
[0 0 6 3] C D-r-<X^cOfll^StK*ilUT!HSB*: 

[0 0 6 4] TiBOHiQtt^TU— »f-T8)6Ly£:^ 

[0 0 6 5] ©#5>U^X ha— h^XVX^— &[H! 
-♦-y*-;WX*-X*y/«i!l-*fflj«)gXtt2 P/S 

Uv^X bn— h*7X7X^- 

SOT?, ffi*©)tr^X^^f^H«fflT'$&^o 
[0 0 6 6] ®^ifl/y*Xh3-h*7X7X^"^ 
_-> - >y /r^vlf-X £ >v ^«C3-» 2 P /SfijSBI^ Xii 
G->HatTo/c2 PJS«ffi«I^Xti|HI^y^;l/'9-v 
X*V/^ttfl->«taj«JgX«d:2 PjKJggffifcfcH 

# V X V X ^ — Ji -y -5r ;l/ v if— X £ V/ ^ li H-> — 

y ^;l/+f->x* ^/^(iiQ^WffljsKjgxtt 2 PfiEJBSffiti 

(HI 

tfftttfc: * S >y 4r ;l/X ^yA/)^^U^h *C 

[0 0 6 7]»:, i/ij3y«)xA^5M7X?5: 
®^k7Xhn- hS/y 3 V^X*— ttE3->2 P^ 

77HI^2 p^x/iMcn->-^^r;bx^v/^±a 
-*»a««xtt2 pj8$s*tttiEi 
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XMCS^If-teCr+x y $vl/fr VX# y/<tte3->x y 'r 

<3>*#U^X hn- hi/U a wx^-^£b->2 Prff^ 
Xliv If- « M->x -v y V X £ Sli G-Mtf £H/£ 
«Xtt2 P/£f£S«ti[Hi 

[0 06 8] 05 &t/0 6 \ai&ni&&M<DB&^i&7 

ffifflLfc^-Xtf$^T£3tf, ^U^XhT'&S^ 
B3iQ^t)S^T**So 0 5fttfl26<D:/P-feXk::& 

[0 0 7 0] ^MtiSbfc^XVIf— 3 1 6<Dmmz 
ttWlilliF (CF2) s- (CH2) 2-S i (OCH3) 3 

*f-*s* c fl[)»?Tf«a i/c^moo °ct* i o #h 
^jamufco cco^aiaaiccfct), *ffix*;M=-#ffi 

#yv-3 2 2*i#L (06 1) , 3tf7XM4XS 

*7Wy3 2 4t^ (06 j) o ±e«**raK>a& 

7* h#W-3 2 2tt«7X*y3 2 4 ffltClE 
[0 0 7 1 ] ^7XVf-3 1 6<o^;i/— ^ttfl-e** 

[0 0 7 2]H*C, L(?)^7X^y3 2 4tCO(/>T, S 

«aaaatfitti*fTv^jRji 3 1 8*jbj«ut (0 6 

K) X^y/^3 2 0 (06 L) £:f#3o 
[0 0 7 3] 

[0 0 7 4] Sfc, jffiSW^oK^^UaviB, ft 



74 



[0075] mz, wa<Qfa%&toffiffite*>%:®x* : z& 



[0 1 ] *%MOISfi^8iiS^j*iOS— ^SSJBSI** 

[0 2] *^O««^ISBB^0)»— o**^tt** 
70 CO Xgtc KJ o Bf E0 O 

[03] ^^o/Kfi^oHffl^ffi^S-^aW^tt** 

[0 4] *^^««^Kifi*ffiO»— <0*iSJB«** 

[0 5] *^WO|g«^§aifi^}S<J0mH^^fiS}K8l** 

[06] ^M^Sfi^iaig^JS^^HeO^fifiJBSS** 

[07] ^*cDIM^^^^ ; e^xetC^oT^'r 
20 ®f®0o 

100,200,300 '>'J3 VMS 

4 0 0 MS 

1 0 2, 2 0 2. 30 2, 40 2 7thU^b 

A 

104, 204, 304, 404 BftSMfc 

1 0 6, 2 0 6, 3 0 6. 4 0 6 MdV** — V 

1 0 8, 2 0 7, 2 0 8, 3 0 8 K^Xyf^fc 

JO 110,211,310 

112,212,312 *7* h^U V— 

114, 2 14, 3 14 tf^XBOK 
116, 2 16, 3 16 ^7XVf- 

118, 218, 318, 418 

1 2 0, 2 2 0, 3 2 0, 4 2 0 X£>/S 

2 0 1 SWKFihJi 

2 1 0 7«r>^W**i 



3 2 2 7*htfV 
40 3 2 4 



^X-9-V 
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(9) ttffl 2 0 0 0 - 2 8 0 2 5 5 

CB1] [02] 

a vwzmzzsr ^ 100 f ^^^^-^- 110 




A V/?///M//?^^^^ 200 
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